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Washington, DC 20231 

Dear Sir: 

The following comments are directed to figure 10 of Torok et al., U.S. Patent 
No. 4,812,71 1 (-Torok '71 1") and to the other patents submitted by the Information 
Disclosure Statement filed September 20, 2002. 

Torok et al, U.S. Patent No. 4,812,71 1 ("Torok '71 1") describes a corona 
discbarge apparatus for transporting air. Figure 10 of the drawings is one of several 
that "illustrate schematically a number of different embodiments of an arrangement 
according to the invention.. .". Torok '71 1 specification at column 2, lines 64 - 66. 
Figure 10 as it appears in the patent is shown below together with a labeled 
enlargement of that portion of the drawing depicting Corona Electrodes K and 
Excitation Electrodes E. 
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It should be emphasized that Figure iO is a schematic diagram, with the 
various elements shown by appropriate symbology, Corona Electrodes K clearly 
represented by small dots, while Excitation Electrodes E 7 Target Electrodes M, and 
Screen Electrodes S are represented by small circles. Each group of electrodes are 
electrically connected together by some electrical path (e.g., wire) depicted as lines, as 
is conventional in schematic diagrams. As in other schematic diagrams, Figure 10 
employs or constitutes a scheme of conventional symbols to depict the relationship 
between and among the various elements. A symbol may be defined as: 

"Something that stands for or suggests something else by reason of 
relationship, association, convention, or accidental but not intentional 
resemblance" 

Webster's Third New International Dictionary (emphasis added). 

Thus, recognizing that Corona Electrodes K. are represented by black dots 
positioned at terminal ends of electrical connections, it is clear that, if anything, the 
Corona Electrodes are exactly aligned with Excitation Electrodes E in a symmetrical 
fashion. This interpretation is further supported by Torok "71 1 specification at 
column 21, lines 30 - 64 and, in particular, lines 49 - 42: 

. . the electrode element of the excitation electrode £ was arranged in 
the same plane as the electrode elements of the corona electrode K 
centrally therebetween. 

Thus, it is clear that no asymmetrical relationship between the electrodes is 
taught or suggested by Figure 1Q of TtirGk '711. 

In summary, neither figure 10 of Torok "711 nor the associated written 
description of the Figure depict, describe, oi suggest the subject matter of applicant's 
claims including, imer aliu, "at least one exciting electrode shaped as a plate 
extending downstream with respect to a desired fluid flow direction, said at least one 
exciting electrode asymmetric ally located between said corona electrodes with respect 
to said desired fluid flow direction such that a desired fluid flow is generated in said 
desired fluid flow direction...." 

The following table summarizes the indicated patents as previously submitted 
and directs the Examiner's attention to one or more features distinguishing the 
invention over each disclosure. Note that, however, the distinguishing features listed 
are based on Applicants' interpretation of the disclosure and are not intended to be all 
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inclusive; other distinguishing features and characteristics may exist together with 
additional reasons why the present invention is allowable thereover. Applicants 
reserve the right to provide additional reasons and support for patentability in addition 
to the summary information contained herein. 


Patent No 

Brief Descnpnon ot Parent 

Distinguishing Featured - ) of Claims 

l.^S 606 

Method arid apparatus tor cleaning gases Contains several rows of 
itic discharge: electrodes producing electric wind. 

Docs not disclose or suggest - at le«i 
One exciting electrode asymmetrically 
located Oerwccn said corona electrodes 
v/ttri respect TO Said desired fluid flow 
direction such Qui a desired fluid flow 13 
generated in said desired Quid flaw 
direction " 


Thrust producing apparatus comprising mi eiectroconducftve bexjy 
havinft . . . jjbpoKi area and an electrode iuppartcd qn said body 

Does not disclose or suggest multiple 
corona electrodes. 

3.108,394 

A plurality of clccurudcs connected to a first and second groups a 
sounce of direct current and alternating current both connected to 

Does not disclose or suggest '" at least 
one exciting electrode asymmetrically 
tue^tdA between *^+iq sarojui dccR-adcs 
with respect to said desired fluid flow 
qirtcqun web that a desired fluid flow is 
geneiaicd in said desired fluid flow 
direction. .". 

3,267,860 

Series of curic-llke pufripS 

Docs not disclose or suggest rnulnple 
corona electrodes 

3374.941 

AIR BLOWER 

Don not disclose or suggest multiple 
corona elecrrodes. 

3,518,462 

FLUID FLO* CONTROL SYSTEM 

Doe 5 not disclose or suggest ■'. . at least 
one exciting electrode asyTTimeiricrtUy 
located between said corona electrodes 

wtth respect to said desired fluid Sow 

QiTCCQOn Such Uiat a desired fluid flow 1* 
generated ui said desired fluid flow 

direction " 

3.582.6SH 

fttvtously nude of record by Examiner. See Office Action dated 
13/21^000 


3.M8,OS8 

i 

Jon wind ijenerjtor 

Does not disclose or suggest "' , at least 
one exciting electrode asymmetrically 
located between said corona electrodes 
with respect to Sajd desired fluid flow 
direction such that « desired fluid flow is 
generated in said desired fluid flow 
direction 

3.67SjQ9o 

Corona generating device witn a silver screen to convert ogone to oxygen 

Pocs not disclose or suggest ~ at least 

one excilmg electrode asymmetrically 
located between said coram electrodes 
with respect 10 said desired fluid flow 
direction such that a desired fluid flow is 
generated in said desired fluid flow 
direction . ". 

3^'W,337 

ionic wind machine with the sin acting, electrode as a moving belt cleaned 
ornstdc of the corona area. (See alio 3.751.715.) 

Docs not disclose or suggest " at least 
one exciting electrode aayrnnvmcally 
located between suia corona elecrrocei 
with respect to said desired fluid flow 
direction such that a desired fluid fluw is 
geneiateo in said desired fluid flow 
direction...". 

3.75J.7J5 

Similar to 3,699,387 Also provides a *ater filled hollow bars as a liquid 
corona wnes Continuous corona and collecnng electrodes ate cleaned 
outside of the aenve area 

Does not disclose or suggest " 41 least 
one exciting electrode asymmetric ally 
located between said COrOna electrodes 
with inspect 10 said desurd fluid flow 
direction Such that 4 desired fluid flow ii 
generated m naid desired fluid flow 
dirccnon " 

3,896.347 

Corona wind generating device 

a device, which genci-ates a corona wind that circulates about the 
support rods for the emitter wires in an electrostatic precipitator to 
discourage accumulation oj oij ana dust panicles op me msulators 

from which the support rods are Suspended, includes a ground shell 

Does not disclose or suggest ". . . at least 
one exciting electrode asymmetrically 
Jociiieil between said corona electrodes 
with respect to said desired fluid flow 

direction Such lhal a desired fluid flow la 
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Patent No. 

Brief Description of Patent 

OisnnRUishuie Feature(s) of Claims 


wrucn spaccdly surrounds the support rods and a plurality of pointed 
coronacmimng members dial arc mounted to the support rod wjmin 
the shell and thai arc spatially arranged io cause the circulating 
gaseous How wjihfn ibe shell which fumes entrained particulates to 
collection on iht interior walta or the shell 

generated in said desired fluid flow 
direction . ". 

3.936.635 

Wire screen is located between corona wire and a plate for marc uniform 
dischaige. 

Does not diaciose or suggest " ax least 
one e*citm£ electrode asymmetrically 

located between said corona electrode: 
with respect to said desired fluid flow 
direction such that a desired fluid flow is 
generated in said desired fluid flow 
direcnon " 

3.983.393 

Corona wire is surrounded by ntasxc reducing members close to curons 
glow region. 

Does not disclose or suggest v at ItM 
one exciting electrode asymmetrically 
located between said corona electrodes 
wiih rtspcci to said desired fluid flow 
direction such that a desired fluid flow is 
generated in said desrmd fluid flow 
direction " 

4,008.057 

Elcctncally-acrivtata stating devices- art jjranged m modules to shslcc 
the electrodes of an clcctrostauc precipitator, each module corresponding 
to a different section uf the precipitator. An operating sysTem fur the 
shaking devices includes * main distributor circuit that sends electrical 
signals i° individual control uirci+it» at each of [fie modules m sequence 
and at a relatively fast rate. Each control circuit has an adjustable timer 
thst independently generates pulses 41 a relatively s|uw rale and a 
synchronizing circuit mat generate* an output signal only it' it receive* a 
signal from the timer followed by a signal fiom the mam distributor Each 
control circuit further includes 3 iSu-ondsry dispibuMr Circuit that Operates 
in response 10 the synchroniiing circuit tu activate the shaking devices in 
The associated module sequentially An inhibn deuce operated by the 
synchronizing circuit prevents mure than a single sbaW from bung 
acnvateC at a time 

Dues not obciosc or suggest - at least 
one exciting electrode asymmetrically 
located between said corona electrodes 
with icspect to said desired fluid flow 
direction sucn that a desired Tluifl How is 
generated in said desired fluid flow 
diretqon " 

4,011,719 

Anode for ion thruster Accelerating electrode is made of stainless slcel 
mesh or covered with tantalum 

Does nol disclose or suggest ". . . ar least 
one exciting electrode asymmttntpjly 
located between said corona electrodes 
with respect to said desired fluid flow 
direction such that « desired fluid flow is 
generated in said desired fluid flow 
direction..." 

4,061.961 

a circuit fen controlling the duty cycle of a two-stage electrostatic 
precipitator power supply. The ciituii includes a switching device 
connected in series with the primary wqidmg of the power supply 
transJormer and a circuit operable tor contraiiing tnc switching device A 
capscmvc network, adapted to monitor me current in me primary winding 
of the power supply transformer, is provide* for opoanng the control 
circuit. Under normal operating conditions, i c . when the current in the 
primary winding of the power supply trtnsfornier is within normal limits, 
the enpscinvc network operates the control circuit to allow current flow 
through the potver supply Transformer primary winding tn a normal 
manner. Howcvci , upon sensing the increased primary current level 
associated with a lush voltage transient generated by arcing between 
components of the prccipimmr and retlectcu from the secondary winding 
of tlte power supply u&nsformci to the primary winding thereof, the 
LBpacitivc nctwoit operates the control circuit for causing Ihr switching 
device to inhibit current flow through the primary winding substantially 
until the arcing condition associaied with the high voltage transient is 
suppressed ruJtowuig an interval after termination uf Iftc high voltage 
transient, the switching device is automancally caused to rc-csiablisn 
pnmary winding current flow thereby ^"establishing normal operanon of 
the ciccrrosTupc precipitator power supply- 

Does not disclose or Suggest at least 
One exciting electrode asyTnmcTncally 
locaied between said corona electrodes 
with respect to said desired fluid flow 
direction such that a desited fluid flow is 
gcnciated m said desired fluid flow 
direcnon. 

4,086,650 

Corona wire is coated with nun-conductive material. AC + DC voltage 
applied to energize and accelerate corona discharge and tuns. 

Does not disclose or suggest. "" at leiqst 
One exciting electrode asymmetrically 
located between said corona eleeifode» 
with respect lo said desired fluid flow 
direction such that u desired fluid flow is 
generated in said desired fluid flow 
direcnon " 

4,124,003 

Ignition method tor internal combustion engine Ion wino j» used 10 
produce air-fuel rru«ure 

Does not disclose or suggest ". . at least 
one ciciung electrode asymmetrically 
located between said corona electrodes 
wnh TespecT to snid desired fluid flow 
antction such that a dolled fluid flow is 
fteneraicd in said desired fluid flow 
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Parent No 

Brief Dcamplion of Patent 

Disrmguishinc f caiuitfs) of Claims 



direction. 

4.156.885 

Ampmanc current overload protection circuit for electrostatic 
precipitator power supplies after sustained overload happened 

Poes nor. disclose or suggest " . . at least 
one exciting electrode asymmetrically 
located between said corona electrodes 

u/irh rr-fTTV-/*F m iJtlfl fli-^lTr-fl tliilfl tl/Stv 

direcDon such ih^t a desired fluid fluw la 

■PrTlcTTlTrTf 1 m ^.vild desired tlmd tlfiCLf 

direction -" 

4,162.144 

Method and apparatus lor scaling clecuically charged airborne 
particles. 

a method and apparatus tor treating electrically charged airborne 
panicles to reduce deposiitun of the particles on walls and other 
exposed surfaces in an enclosed area. An cunummg positively 
charged articles exhausted from a first group of electrostatic 
precipitators is aamixcq with sir containing negatively charged 
particles exhausted from a second group of electrostatic 
precipitators, the mixed air containing oppositely chained 

other surfaces in the enclosed art* 

Does not disclose or suggest " . at least 
one cHcmng electrode asymmetrically 
located between said corona electrodes 
with respect to said desired Quid flow 
direction such Ifial a desired tluid tlow is 
generated in said desired fluid tla* 
dtrcdion ~ 

4,210,114? 

Electric wind generator 

Doe* not disclose or suggest mulnpk 
electrodes 

4,231 .766 

Two stage electrostatic precipitator with electric field induced 
anfto* 

A two itagc clcciraidBC pm-ipitoiur mr cleaner hitYingckcu-n: field 
induced uirilow. A plurality of spaced parallel tin-like accelerator 
plates Charged TO » relutlvch/ high negative potential are positioned 
between The positively charged lonucr arte* and the collecting stage 
of the air cleaner The electric field induced between the accelerator 
plates and die looiier wires induces an airflow for hrirlSjulg the 
panicles charged by die ioniser wires into proximity with the 
collecting stage while at the same time charging particles aspirated 
by the airflow 

Doe* not disclose or suggest -. . . at least 

One exciting electrode asymmetrically 
luLuicd between w g t-onmn clcvuudca 
with respect » said desired fluid flow 
direction Such that a desired fluid flow t 5 
Etnerated m *aid desired fluid flow 
direction " 

4,240,800 

electrostatic precipitator having traversing coiipctor washing 
mechanism. 

A11 electrostatic precipitator air cleaner including a number of 
precipitator cells having spaced parallel plate* for collecting Oirx 
panicle*, and a vertically disposed traversing pipe-like spray header 
containing a number of spray nobles &t directing a spray of wash 
or nnse fluid onto die collecting plates m order 10 remove collected 
particles. The header 13 traversed horizontally acroaa the 
precipitator cells by means of a trolley supponed by a rail-lite guide 
member and reciprocated between a liome position and an 
extended position by means of a rotating elongated helical drive 

screw cooperanrtg wim % gear-like follower attached to the trolley, 
such that the rotation of the screw produces linear modon of the 
header The header is connected lu a source of wash or nnse fluid by 
means or swivel connections and a flexible conduit An elongated 
flat resilient fluid impervious strip containing a longitudioal slit in 
sliding scalable engagement with the header es pos ( tioned between 
the traversing mechanism ana the spTay nowlcs to prevent 
infiltration of the precipitator aiiweam or wash fluid into the area 
occupied by (he traversing mechanism. The threaded follower nay 
also be disengaged from the helical drive *crcw una the header 
moved manually to any position aionp its lenph of travel 

Doc* not diiclosc or suggest "... at least 
One exCitiny, electrode asymmetrically 

located between said corona ciccuooes 
with respect to said desired fluid flow 
direction such that a desm-d fluid flow is 
generated in said desired Jl Hl d ftow 
direction...' 1 

4,240.0] U 

The disclosure relates to a base tor supporting hollo* cylindrical 
and circular m cross section collector electrode* for an electrostatic 
precipitator 

The base comprise* a ecntrul ponion and is generally circular, a 
plurality of arcuate verauri and collector trough assemblies which 
are generally circular and which intersect radially disposed drain 
troughs, the venrun and collector trough assemblies Being 
concentre with the center ponion of the bate and drain Boughs 
extending radially outward from the center portion, a circular wall 
Structure *ccured to quier end* of the dram troughs, 
fixture means tor seeming the collector electrode* on die Oram 
troughs: uppermost portions ot the dram troughs and the ventun and 
collector trough* being substantially flush with each other and the 
vonturi and collector trough 4»semohes disposed on a cornrnon 
plane to piovide tor uniform laminar flow rcianve to ihc collector 
elccrrode*. 


RE30.4H0 
1«8J 

In an electrostatic precipitator, a downwardly directed corona 
discliaigc is produced at the entrance to du*l collecting hoppers 
attached at the bottom of the precipitator chamDcr, the corona 
discharge being produced By an array of corona discharge paint* 

Doe*- not disclose or suggest " . at leasl 
uos exciting electrode aSyrnrnetriCally 
located between sajd corona electrodes 
with respect to said desired fluid Adw 
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Patent Nu. 

flncf PcscripRan of Patent 

Disimpuishmg feature^) of Claims 



direction...". 


Automatic current overload proieetion circuit fur eleclrOSTOie 
precipitator power supplies after sustained overload Happened 

Does not disclose or suggest " . at least 
one cxcirmg. electrode asynirnetncally 
located between said corona electrode^ 
with re^pecx to said desired fluid flow 
direction such that a desired fluid flow is 
generated tn said desired fluid flow 
dutcqon " 

4,162.14* 

Method and apparatus tor treating electrically charged airborne 
panicles 

A method ana apparatus for Wcaung electrically charged airborne 
particles to reduce deposition of the panicle* on walls and other 
exposed surfaces m an enclosed area Air epntamwg posiuvFiy 
charged articles exhausted from a first group of electrostatic 
precipitators is admixed with air contamins negaqvcly charged 
particles exhausted from a Second group of electrostatic 
precipitators, trie mixed air containing oppositely charged 
particles having less tendency to become deposited on walls and 
other surfaces' in The enclosed area 

Docs not disclose or suggest ". . . at least 

one exciting electrode asymmetrically 
located between Said corona electrodes 
with respect to said desired fluid flow 

direction « uch that a desired fluid flow is 
generated in said desired fluid flow 
direction " 

4.210.847 

Elccmc wind generator 

Poo not disclose or suggest multiple 
electrodes. 

4,231,766 

Two stage electrostatic precipitator with electric field induced 

airflow. 

a two suge electrostatic precipitator wr citaner navmgeicctne fieiq 
induced airflow A plurality of spaced parallel fin-like accelerator 
plates charged K> a relatively high ncganve potential arc positioned 
between toe positive ly charged ionizer wires and The collecting stage 
ot the air cleaner The eltctnc field induced between the accelerator 
plates and the ionizer wires induces an airflow for bringing the 
particles charged by the ioniser wires into proximity with the 
collecting stage while at the same time charging panicles 4spir,itc4 

by the airfluw. 

Does not disclose or suggest ' at least 
one exciting electrode asymmetrically 
located Between saio corona eicctroaes 
with respect to said desired fluid flow 
direction such that a desired fluid flow is 
generated in said desired fluid flow 
direcuon . " 

4^40,800 

Electrostatic precipitator iisvmg traversing collector washing 
mechanism 

An tjletn-ostauc precipitator air cleaner including i number of 
precipitator tells having spaced parallel plates for collecting din 
particles, and a vertically disposed traversing pipe-like spray header 
containing a number of spray noiztes for directing a spray uf wash 
Or nnse fluid onto the collecting plates t n order tu remove collected 
particles. The header is traversed horizontally across trie 
precipitator cells by means of a trolley Supported by a rail-like guide 
mcmbci and reciprocated between a home position and an 
extended position by means of a rotating elongated helical drive 
screw cooperating with a gear-lilce follower attached to the trolley, 

such that the rownon of the screw produces linear motion of the 

header. The header is connected w » source of ws B h or nnse fluid by 
means of swivel connections and a flexible conduit An elongated 
flat resilient fluid impervious- strip conftwnrtg a longitudinal sin in 
sliding sellable engagement with the header is positioned between 
the traversing mechanism and the spray n022les to prevent 
mfilnsnon of the prccrpiuiOT airstrcam or wash fluid into the arcs 
occupied by the navrrsmg mechanism Ine threaded folio wer may 
also be disengaged from I lie helical drive screw and the header 
moved manually to any position alonfi its length ot travel 

Docs not disclose or suggest " . . at least 
one exciting electrode asymmetrically 
located between ajw j corona elccq-Qdea 
with respect to said dcsire4 fluid flow 
direction such that a desired fluid flow is 
generated in said desired fluid How 
direction...". 

4,2*6.010 

The disclosure relates » a ba3c fOf Supporting hollow cylindrical 

■anrl r<irr nltir in itikv ^fTirtri frtlltCTfW tltCDfidtfi Tfir 3H tflrCUOiliLnC 

■41 4M (. |ll_U)UI fll LI mi ALL L1U1I b UlHrV (VI VIVV-H VMM IW +*+t »-»•-»- W « J Vt* J -«-t'- 

prccipiraior 

The base comprises a carnal portion and is- generally circular, 3 
plurality of arcuate venturi and collector trough assemblies which 

troughs; the venturi and collector [rough assemblies being 
concentric with the center portion of the base and drain troughs 
extending radially outward fiom the center portion; a circular wall 
structure secured to outer ends of the drain troughs, 
fixture means fur securing the collector electrodes On the dram 
troughs, uppermost portions of the drain troughs and the ventun and 
collector troughs being sunstannally flusn with cacn other ana me 
venturi and collector trough assemblies disposed On a common 
plane to provide for unifurm laminar flow relative to the collector 
electrodes. 

Dues not disclose or Suggest *" at least 
one ensiling electrode asymmetrically 
located between said corona electrodes 
with respect to said desired flmd flow 
direction such that a desired fluid flow is 
generated in said desired fluid flow 
direction...". 

R£30,48O 

In an eJecu-ostanc piecipitator, a downwardly directed corona 
discharge is produced at the entrance to dust collecting hoppers 
allached at the bottom of the precipitator chamber, the corona 
discharge being produced by an array of corona discharge points 

Does not disclose or suggest ... at least 
one exciting electrode asymmetrically 
totaled between said corona electrodes 
■with respect to said desired fluid flow 
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Parent Nu. 

Brief QeStTipnon of Patent 

Distinguishing fcaturc(s) of Claims 


connccird to a high voltage source- and a grounded electrode grid 
posroonnl below the corona points near The hopper entrance either 
in the hopper or in rhc chamber 

direcnan such that a desired fluid flow is 

generated m said desired fluid flow 
drrccrion " 

4,2 0 6,<>4S 

In a system for filtering fibers and panic ulates from u gas stream, a 
fiber separata (10) « disposed » remove fibers in gross quantity 
from me gas srream. a corona charging apparatus (20) 13 disposed 
downstream of Hie finer scpsremr (10) w impart electric charge to 
particulates and xo tTbois that escape removal from the gas stream by 
the fiber separator C10J An electrostatic filler medium (30). which 
may advantageously fte mourned on the cylindrical wall of a drum 
filter, is disposed downstream of the corona charging apparatus (20) 
to remove electrically charged particulates and fibers horn the gas 
SBtam The corona charging apparatus (20) comprises at least One 
fibej^rejCCBng corona dUiCnargc electrode (21 or2i) Thefiber- 
rejeenng electrode (21 ) comprises a shielding portion (22) lacing 
upstream and a corona discharge, portion (23) facing downstream in 
the gas stream Trie radius of curvature Of Itie Shielding portion (22) 

is greater iron the radius of curvature qf the corona discharge 
portion (23) in a plane parallel to the gas sneam so iliat the corona 
discharge occurs in * region that m shielded from fibers turned by 
the guS stream. 

Does not disclose or suggest", atlcast 
one citcinriE electrode asymmetrically 

located between said COrOna t|ecur>des 

with respect to =*id desired fiuta tlo* 
direction sucn thai a desired fluid flow is 
generated in said desired fluid flow 
dirccnan " 


A precipitator voltage control system including an automatic voyage 
control (aVC) ciremr. a firmg circuit, an alarm cucuit, a power- 

saving circuit, a remote dct^point control circuit un4 u power Supply, 

all of which arc mounted on si single, readily interchangeable circuit 
board The automatic voltage control circuit includes a highly 
responsive spark detection subcircuit which causes trie 
Transformer/rectifier voltage to be reduced to zero at the end of me 
half-cycle m which a sparlc ooajrs and then causes die voltage to 
remain at aero for a shun period of tune after which voltage is 
reapplied in a dual ramp manner causing it to r M pialy reach 4 level 
below the precipitator arcing potential and then increase at a slower 
rate to the threshold of sparking The firing circuit drives sihcon- 
tonrrolled rectifiers (SCRs) through optical couplers which provide 
several thousand volts oi circuit isolation The alarm circuit detects 
short-circuit and opcn-ctrcuil conditions and causes automatic tnp- 
oui of the control circuit w/ien such alarm conditions em>r ihe 
power-saving circuit allows operation of the precipitator to be 
monitored and tflc voltage thereof to be reduced dunng high 
resistivity conditions. The remote set-point control allows the drive 
current to be controlled fiom a remote source 

Does not disclose or suggest " ai least 
one evening electrode asymnien-ically 

located btrwCcn 3mk1 corona eleetrodes 

with respect to said desired fluid tlo* 
direction such that a desired fluia flow is 

generated in *»id desired fluid flow 
direction - " 

4,202,493 

Ozone generated by welding is removed (converted to NOj)by 
adding N or NjO lo ihe welding spot. 

Docs not use corona disclnrge 

4.313,741 ~ 1 

An elecu-ic dust toilet tor uses the corona discbarge to change and 
collect au»tparhcles. 

Corona wire is locstc4 upstream from the negative auO passive 

tollecnng electrodes 

Pocs not disclose or suggest " . at least 
one editing elccnode asyirciKincaily 

located between Said corona electrodes 

with respect to sind dtsirtd fluid tlo* 
direction such that a desmsl fluid flaw is 
generated in said desired fluid flow 
direction " 

4.33S.414 

Automatic reset current cut-off for an electros taric precipitator 
power supply 

An uuiomuiiir electronic reset current cut-oil protection circuit for 
clcctrostanc precipitator an cleaner power supplies of the type 
utilizing a ferroresonam transformer having a primary winding, » 
Secondary winding for producing relatively high voltage and 8 
ternary winding for producing a relatively low voltage. The circuit 
operates to inhibit power supply operation in the event of an 
overload in the ionizer or collector cell by sensing a voltage derived 
hom the high voltage and comparing the Sense voltage with a fixed 
rcrerence When tne sense voltage falls below a predetermined 
value, current through the rrunslomicr primary is inhibited for a 
predetermined time Current flow is automatically reinstated and the 
ciicuit wilt cyclically t:4use uie power supply to shut down unnl the 
fault has cleared The reference vuliagc is derived from the ternary 
winding votagc resulting m increased sensitivity of the Circuit to 

snort duration overload conditions 

Does not disclose or suggest ". . . at least 
one exciting electrode asymmetrically 
located between said corona electrodes 
with respect to said desired fluid flow 
direction »ucn thai a desired fluia flow is 
generated in said desired fluid flow 
direction..." 

4,35], MS 

Electrostatic prtcipitaror Having dual polarity tonkins "-en. 
An elecnostanc precipitator air cleaner having a novel ion«*T cell 
mode up of a plurality of positively charged wire-lite ionizer 
electrodes, a ptate-Iilte n<=g»nvcly charged pjswve electrode 
positioned between and parallel to each adjacent pair of ionizer 
electrodes, and 4 box-like enclosure JuTrOuiidmg the iQiiiicr cell 
such tliat the side wails of the enclosure *»iucent the outermost ones 

Does nor disclose or suggest " at least 
une exciting electrode asymmetrically 
located between stud corona electrodes 
with respect (O said desired fluid flow 
ih'recnon such that a desired fluid flow is 
generated in said desired fluid flow 

direction...". 
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of die ioni2er electrodes form grounded electrically conducting 
surfaces, a relatively high electrosratic field being produced m tiie 
region between the ionizer electrodes and the passive electrodes and 
between the tunaer electrode mid die grounded surfaces In a 
preferred embodiment, the toniitr electrodes and passive electrodes 
are impressed with relatively high voltages of equal tut opposite 
patitnly such thai (lie spring bttween an ionizer electrode and an 
adjacent passive electrode is tw ( cc the spacing between an ionizer 
electrode and the adjacent grounded wH'^ 
Umted Air Specialists Inc 


4379.12<J 

Active carbon with silver deposit is used to decompose ozone 

Docs not use corona discharge 

4,388.274 

Ozone collection and fjltranon system. 

Charcoal impregnated *IB1 sodium iodine IS docnPed as a previous 
an Also - silver as a catalytic material 

Does not use coru«4 discharge 

4,390,831 

Electrostatic precipitator contra} system mat distinguishes on «rc m 
the end of half-Cycle 

Docs npt describe or address electrodes 

4,567.541 

Previously made of record by Examiner. See Office Action dated 
12/21/2O00 


4.587.541 

Previously made of record by Examiner. See Office Action dated 
12/21/2000 


4.600.41 1 

Pulsed power supply for an fcSP 

Uoei. not describe or address elecnodes 

4,643,745 
(see also 
4,689,056 - 

author*} 

Corona discharge bciween two electrodes produces air ilow then 
third electrode accelerates this flow without producing more ozone 

Doc. not disclose or suggesT "... at least 
one exciting elecnode asymmetrically 
located between said cprono electrodes 
with respect to said desired fluid flow 
direction sucn mai a desired fluid flow is 
generated in said desired fluid flow 
directum...". 

4.673.416 

An air cleaning apparatus having an electnca] dust collecting section 
his discharge electrodes, electrical field farming electrode* arrwgtd 
parallel to The flow of clwgcd panicles, and dust collecting 
electrodes each of whifili is arranged between corresponding two 
adjacent elci.ini.ai field forming electrodes to he parallel Theitsio 

Wnc nigh voltage puwtr source is arranged to generate a potential 
difference between the discharge electrodes and the dust collecting 
electrodes. Another high voltage power source is tann^ed to 
generate a potential difference herween me eiecincai field forming 
electrode!, and die dust collecting electrodes Negative electrodes 
consisting of cither the electrical field forming electrodes or the dust 
collecting electrodes are covered by insulator members 

Does not disclose or suggest -* ar least 
one exemng electrode asymmetrically 
located between said corona electrodes 
with rcspecT to said desired fluid flow 
direction such itrai a desired fluid flow is 
generated in said desired fluid flow 
direction...". 

4,d!i!*,056 

1 . An an cleaner of The ionic wind type comprising 

discharge clecTrodes of The needle or wire rype arranged in a duct for 

generating corona discharge; 

a counter electrode arranged down stream of said discharge 
electrodes, 

a dust collccTirig electrode portion having first plate electrodes and 
second plate elecnodcs alternately arranged downstream of said 
counter cleclrude, a high voltage 

being Supplied from a power source To said discharge elecrrodeJ to 
generate an ionic wind in the du-ccpon from said discharge 
electrodes to said counter electrode to cause said generated ionic 
wind tu be led to said duSt collecting eleCu od«. whereby a 
separation of d«.t from the air passing through said duct rakes place; 
and 

an electric potential pick-up electrode being arranged in a vicinity uf 
said discharge electrodes and being electrically connected to said 
second plate cjecprodes of said dust collecting electrode portion, said 
first plate electrodes of said dust collecting electrode portion being 
grounded, an oltctnc field hcing generated between said first plate 
ciccu-Ddes and sa ( d second plate electrodes of said duST col leering 
elccn ode portion by supplying the potential of said elecme potential 
pick-up electrode established by die electric field from said 
discharge electrodes, and uVst m The an passing through said duct 
bemg collected on said first plate electrodes of said dust 

collecting electrode portion 

2 An air cleaner according to cUm 1, wherem said potential pick- 
up electrode is arranged between »aid discharge electrodes and said 
counter electrode. 

3 An air cleaner according TO claim 1, wherein said potential pick- 
up electrode is arranged upstream of said discharge electrodes 

4 An idr cleaner according to claim 1, further comprising an 
acceleration electrode arranged downstream of Mid counter 
electrode 

Does not disclose or suggest "... at least 
one exciting electrode asymmetrically 
located between said corona electrodes 
wttTi Tcspcct to said desned fluid flow 
direction such That a desired fluid flu* u. 

generated in said desired fluid flow 
ditecnon " 
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Botn clecirodcs being located on the frames is shown in this 
invention (but hot claimed) 


4,719,535 

Negative corona discharge to remove ozone A wall with multrpie 
holes with needles. The wall is made of manganese dioxide or 
copper o*idc 

Contains a cylindrie insulating shell, a eyhndnc electode bluck, u 
conductive needle 

Does not disclose or suggest " . . at least 
one exciting electrode asymmetrically 
located between said corona elecoudes 
with respect to *aid desired fluid tlo* 
direction such that a desired fluid flow is 
generated in said desired fluid flow 
direction...". 

4,7 SO,*) I 

1 A first array of electrodes. 

2. A second array of ma».«evuonal electrode a 

3 a source of exciting voltage ... tor producing voltage ptibo of 
a single puianly, the durations of which are less than the pulse 
intervals therebetween 

4 the first array is Substantial ly equidistant from the closest 
electrodes in said second array. 

5 voltage pulses arc modulated (width, frequency, etc.) 

6. (Claim 14) . a third mnty of electrodes coupled to a zero 

vulture reference level (that is for CQllcccrtft of the panicles) 

Does not disclose Or suggest " tu least 
one exciting electrode asymrttcirically 
located between said corona electrodes 
with respect to said desired fluid flow 

directum Such dial a desired fluid flow is 
generated in said desired fluid flow 
direenon...". 

4,812,711 

An jrrjnjjenierit for transporting air with the aid of so-called ion- 
wlqd includes ai jcasi one corona electrode (Ko and at least one 
target electrode (M) located downstream of the corona elecirodc at a 
distance therefrom rhc arrangement also includes a dirccT.-cmrent 
voliAgr icjuTce. ifie 1*0 icTrninab of **hii.n oie eeiiinccica uj die 
corona electrode and the target electrode respectively. The 
construction of the corona electrode and the voltage of trie voltage 
source arc such mat a corona discharge generating air ions occurs at 
die corona electrode T)ic occurrence of an ion current tlo wing in a 
diTccTion upstream from The euroim electrode, and thus counter 
senng the desired direction of air transport, u prevented by 
effectively screening the corona electrode in a manner such that the 
sncngitt of any ion current flowing in. the upstream direction and rhc 
distance through winch sgch an ton current migrates from the 
corona electrode is praencally zero, or m «n events much smaller 
than the product of die ion-current strength and the distance 
migrated by the ion current in a direction downstream from the 
corona electrode Tlie distance from the corona electrode w> that part 
of the target electrode receiving toe predominant part of the ton 
euritnt is at least SO mm. and prcferahly at least 80 mm 

figure 1 1) show* a nurnoer of the corona 
clecirodcs located between exciting 
electrodes The disclosure fails tu 

describe a distinguishing feature of 
prcocni puictu. «ppiie<tti>jn te g , »i lean 
one emoting electrode asymmetrically 
located between said corona electrodes 
wnb respect to said desired fluid flow 
direction such that a desned fluid flow is 
generated m said desired fluid flow 
direction.. "J. 

As previously described above, die 

Symmetrically between flit Cit'iung 
electrodes 

Additionally, the corona current flowing 
from the corona wirrs to the exerting 
electrodes is directed ORTOGQNAU-V 
to the desired »ir flow and can not oe 
used for the air acceleration in the 
desired direction. It clearly fallows from 
21 . 4S-50 that about lOmkA of the 
corona current goes to the excinng 
ciccrrode and qOmkA out of 50mKA of 
the total corona current goes » the target 
electrode Therefoie. 20% of the total 
current are essentially wasted- 

4,K37,65S 

Corona wire is coated with thin conductive film containing 
conductive particles. 

This is to prevent a deposit on the corona wires. Conductive film is 
made of aluminum hydroxide (ai(OH),) wun graprutc powdtr. Wire 
- cupper - beryllium alloy. 

Does not disclose Or suggest ■* at least 
one exciting electrode asymmetrically 
located between said corona electrodes 
with respect 10 said desired fluid flow 
direction such that a desired fluid flow is 
generated in said desired fluid flow 
direenon " 

4.S53.719 

Corona wii* is coated with ihm conductive fllm containing 
conduenvt particles 

Ooes not disclose or Suggest ~ . lensl 
one exciting electrode asymmetrically 
located between said corona clecirodcs 
wiwi icspcci ja smu qoneq tlulu IIQW 

direenon such that a desned fluid flow is 
generated in said desired fluid flow 
direenon . " 

4,853,735 

OiLone removing device that contains volanle agent (terpenoid! and 
a control nioim for controlling the volatilization. Gfnera] fofinula 

is CnHai t 14 O p . m-i>-t 5. n-O-4. p-U-2 as maui component and a 
eJvcoI family as an adfliuve conirwuicni 

Ppea not describe or address electrodes 

4.924.937 

Heat transfer mechanism with needle-point corona electrode 

poc» not disclose or suggest " at least 
one exciting electrode asymmetrically 
located between said corona electrodes 
with respect (0 Said desired fluid flow 
direenon tucn that * ucsitta tluid flow is 
generated in said desired fluid flow 
direction...'. 

4.041,353 

A needle and two plates through which i°n «m<t passes 

Does not disclose or suggest ~ at least 
one ewrilmg electrode asymmetrically 
located between said corona elecnodcs 
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with respect to said desired tiuid fio* 
direction men thai a desired fluid flow is 
generated m said desired fluid flow 
direction. .". 

4,980.611 

Spart protection circuitry that deals with spark AF'l'KH it occurs 

Does not describe Or address electrodes 

4.996.473 

MlCTQburst wammji system thai predicts windshelr after a hghtliinp 

Does not describe Or address elecrrpdes 

5.012.159 

An arrsmocmrfii tor miniiuui tmif air ia/itIi tIi*» -iirf r»f *n inn.urinH jius 

wiWI^HHHtf W**"^JJ"4 lUl£ ait . W|l| 1 U1C *UU Ul £21 1UI1 B WmO. lUUlUlleS 

a corona electrode (K) ai least one target electrode (M) located ui a 
distance from rhe corona electrode, and ado. voltage souice (4) 
Connected between tin: corona electrode and target electrode. The 

arrangement include* a housing (1. 5) with an mlet upenmg (2) m which 
the corona electrode (K.) is disposed centrally, and an air-flow path 
extending from the mlei opening and containing the target electrode (M) 
The wgci electrode is located spaced form and symmetrical with the 
center line through the mlet opening The Housing is configured so that 
the air-How path downstream of the mlet opeaiiig (2; and the corona 
electrode (K) branches outwardly inwards die target electrode (M), 

Ulr^rtDV forCintt fl.1T Cntr-nHD thrOufffl ihr- mlr-lr rvru-mnn J"J 1 n, ,r 

towards the target electrode (Mj and prt venting ar least the major pan of 

luiS «ilX"llO W ITOrn COTlHTtUlIlt? Straight foru/HTfK JllnniT rhr- r\rm.inn nf rri_ 

ccnun- hljc. 

Does uot disclose or suggest ~ m Jc,jst 
une exciting clccirodc asyrnmeiricaily 
located between said corona electrodes 
with respect to said desired fluid flow 
direction such that a dtsiTcO flujti j) 0uV ; s 
generated in said desired fluid fio* 

direction " 

5,Q24,OS5 
ToroV., ci 
»l 

An sur iriiuliniml Ss/SICiti wflidi includes a u/irfr^hlft fnmria Alr-r-irwlj- an a 

an air pcrmeaoie target electrode arranged concentrically uruund the 
corona electrode with the electrodes connected to a d c voltage source 
having a voltage causmg a corona discharge at ilie corona electrode and 
an ion wind througn the target clecrrpne The target electrode may have a 
substantially cylindrical configuration, in which case air flows axiully into 
the target electrode though, one or noth of the open ends uicrcof and exit 
from the target electrode radially thiough its air pcrmca&le wall The 
target eleL'irodc may also he divided into two or more separate parti 
arran&^t e±icnnally concentrically around the corona electrode m 
mutually uniform spaced relationship. 

Docs not disclose or suggest "". .at (east 
une exciting electrode asymmetrically 
located between said corona electrodes 
with respect to said desired fluid flow 
direction such that a desired fluid flow is 
generated in suid desired fluid flow 
dirccnon ■■ 

5.055.1 IS 

Previously made ot record by Examiner- Sec Office Action dated 
12/21/2000 


5,077 jQO 

Previously made of record by Bummer. Set Office Action dated 
12/21/2000. 


5.155431 

1 . Solvent ririst to decompose ostone in a latent electrostatic 
means 

2 A heater to evaporate the solvent 

3 a filter to recu vermis trust 

4 solvent mist amount is controlled in accordwicc to the oione 

concentration 

5 Silicon ml vobfiie fluid is used for ozone decomposing 

Docs not dcscriUe or addi-eis electrodes 

5,245,092 

Hemispheric heater 

Docs not describe or address corona 
discharge 

5330,559 

An clectroslalit: a ( r cleaner is disclosed along With a metnod tor 
removing particulate matter from moving streams oi" sir A nigh 
voltage longer is used as a corona source to iOm« the particulate 
matter as it approaches the w filter portion of ihe eleciro&wpc ii,r 
cleaner. The air filter uses a parr of relic ulated poryetticr foam fiiiero 
foT collecting the paniculate mancr. The foam filters arc separated 
by a thin, grid-like Uyer of sermeonductive rnateral (carbon- 
impregnated polycurtxmnitj which is raised to a very high £>C 
'"♦'■'ij 1 - * »™ iu»(ii iiimi> m v msw sun uuuueu py unrip gnu~llKc 
layers of clccmcally conduenve majenat whicli are held at ground 
potennal. ttius creating a fiign-voliagc electric field through each of 
the foam filters. The polyejher foam tiller media is non- 
dehquesccnt, thus preventing the pigh-voiiage electric field from 
beinu dissipated by such imbedded water vapor, which is the cause 
of filter inefficiency m the prior art. The electrostatic air cleaner of 
the present invention has such high initial efficiency rhsi it docs not 
require the addition of any paniculate matter tq n» surfaces to 
achieve its numinal efficiency when first put into use The njr filter 
can be constructed m a relatively min. rccwnguiar stwpe. or in a 
cylindrical cartridge fcr use wioi industrial dust collectmu systrms. 
Both shapes lend themselves for case of insiallation and removal 
withm air handling systems 
United Air Specialists, inc. 

Does not discloae or suggest "... at least 
ope exemng electrode asymmetrically 
located between said corona electrodes 

With respect to said desired fluid flow 

direction sum in»t si desired fluid flow is 
generated in said desired fluid flow 
direction...". 

5,4t>0,242 

Corona generating device Having a heated shield 

Docs not disclose or suggest "" it least 
one exciting electrode asyiumcmcally 
located between said corona electrodes 
with respect to said desired fluid flow 
direction such that a desired flmd flow is 
gencjjtfed in said desired flmd fluw 
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direcnon " 

5.474,599 

An electrostatic air cleaner is diicimcd tar use ro removing particulate 
matter from moving streams of air. a high voltage ionizer is used as a 
corona source to icnux the particulate matter a> ir appraacim the- air titter 
pomun of the electrostatic air cleaner The air filter uses reticulated 
polyctrter foam filter media for collecting the paniculate matter, and the 
filter media is noii-ddiquesceni, mas pftventing the high-voltage electric 
field rrom Peing dissipated by imbedded water vapor, which is the cause 
of filter inefficiency in flic prior art in one embodiment, the w filler use* 
strips of conductive material taised to a very high DC vpltagc interleaved 
t>crwecn strips of conductive nwteml held » ground potenbal, and these 
jmps are oriented so »s to be parallel to the dvrecnon of the air flow 
through die air filter's foam filter media, wcjtby creating an electric field 
thai is perpendicular to the direction of air flow In a further alternative 
eunsiructiun. a charge accumulator ■$ located adjacent to or within the 
ioniicrto collcciions that migrate from the ioni2er's electrodes to die 
collecting member of tht charge accumulator. The chaTgt accumulator is 
raised to a very nigh DC vp»»ge and is electrically connected to the fugb- 
voliage conductive snips of The an- filter, thereby eliminating tlie need tor 
a (ngti-volBgc DC po*er supply to charge these conductive strip; 
directly 

Pon not disclose or suggest - 31 least 
one exciting electrode asymmetrically 
located between said corona electrodes 
with respect 10 said desired fluid flow 
direction such ihal a desired fluid flow ts 
sen crated m said desired fluid flow 

direction... 1 '. 

5JS6.44S 

Electrostatic precipitator thai operates m conductive grease 
muiosujieie. Includes a high-voltage »leemt«l power supply rtwi 
has special current limiting features and tunc delay functions (hat 
alio* it to operate during relatively brief time mfcrvals when a rugh- 
hurmdiry arrnosphcre exists along with the electrically-conductive 
grtasc particulate. 

Does not describe or ad*cs» electrodes 

5.S78.M2 

Similar to o,056,SO* 

Doe* not disclose or suggest " . at least 
one exciting clecrrodo asymmetrically 
located between said corona electrodes 
with respect 10 Said desired fluid flow 
direction such that it dnircd fluid flow is 
gencr-nod in said desired fluid flow 
dirtction " 

5.667.564 

A rnmiauu e air purifier produces a corona discharge surrounding u 
necdle-hke emitter point connected to a novel negative s.Mjo-voit 
DC power supply. The power supply operates from a nme volt 
battcty and coniama 4 step-up voltage inserter having a smglc 
iranslbnnei outputung high voltage spilccs witn a voltage multiplier 
operating on the output of the inverter. The production of high 
voltage spites of sbcm 200 tu rather than 3 smusoidally varying 
voltage significantly reduces current consumption The ncedlc-likc 
emitter point is located about l/4-mch from an 80% open mesh 
metallic grid held at ground potential 
Coronn discharge at the emitter point ionizes the air and creates 
ozone, and mine oxide both of which combine with direct electron 
impact deecmposmon to detoxify ^ destroy a wide variety of 
airborne pollutants including painogcna, cnerrac^is and ullergens. 
The grid attracts ncgaqvcly lonaed air molecules thereby creating a 
flow of punfied air out of the device and also provides a Surface for 
clcctroprccipiBqoq of ionized particulates. An alternative 
embodiment uses a ronriaaiit orusniesi, DC fan 10 draw roam air 
through a pathogen anfl pollutant removing filter The filtered air is 
exposed to the corona discharge for additional purification and then 
accelerated out of the device bv the emitter pojnt and pnd 

Poca not disclose or suggest mulnple 
corona electrodes 

5.707.428 

Previously made of record by Examiner. See Office Act ( oji dated 
12/21/2000 


S. 769.1 55 

Elcctrohydrodynaiiiic neat exchange. 

Does not disclose Or Suggest" at least 
one exciting electrode asymmcoiCiiUy 
located between said corona electrodes 
with respect to said desired fluid flow 
dirccnon such mat a desired fluid flow u 
generated in said desired fluid flow 
direction ." 

5,814,135 

Smull mr purifier. 

Nice, energy efficient powtr supply. 

Does not have multiple el ecnodts. 

S.827.407 

Corona discharge utilising oscillating elecinc field. 

Does not disclose or suggest " at least 
*inc exciting electrode asymrnerncaliy 
located between said corona electrodes 
with respect to said desired flmd flv* 
direction jurti mat a desjrtd fluid tW i» 
sencrated in said desued fluid flow 
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direction .". 

5.892.363 

Field measuring device for detecting whether lightning la imminent 

Docs not describe or address elecirocics 
With corona discharge 

5,S 09,666 

Ian drag vacuum pump includes RF ion generator and positive ion 
dragging device. 

Does not disclose or suggest - at least 
one exciting electrode asymmetrically 
located Between said corona electrodes 
with respect to said desired fluid flow 
direction Such thai a desired fluid flow i> 
generated in said desired fluid flow 
direction " 

5,951,957 

Method for the destruction Of ozone. 

Uocs not describe or address coi-ona 
discharge 

5,973,905 

Negative ion generator 

Does not diwlow or suggest "... at least 
one exciting electrode as-yrnrottncally 
located between said corona electrodes 
with respect to said desired fluid flow 
direction such that a desired fluid flow is 
generated ra said desired fluid flow 
direction " 

5.982.102 
Torofc, el al 

An attempt w solve biu:k cororw problem by sepur«nng me corona 
and target electrodes with insulating layer 

Docs not disclose 01 suggest multiple 
electrodes. 

5.993 .S21 

furos: 
ctal 

A two-stage electrostatic filter includes an ionization section which 
is arranged in ail upstream put 01 a IhrujgtiflOw passage (28) and 
includes a wire-Mr coi-ottt electrode (31) which is disposed m an 
ionization chamber (29) imd connected to one pule of an elcttnc 
high vpttagc source (16) The filter further includes a mrget 
electrode (2137) wnicn is spaced trom the corona eiccnode (3 1 ) 
and connected to another pole of the high voltage source. A 
capacitatur scpanmn (30) is located in a downstream pan ufihv 
throughtlow passage (28) and includes 4 first and second group af 
electrode elements (32,33} which we placea side-hy-sidc m spacea- 
apart rekdonslup. Tlie piectrtxje element (32) of the first group iire 
placed alternately with the eltctrode elements (33) of the second 
group and are adapted to lie on 3 potential which is different from 
the poicnnal on which the electrode element* (33) of the second 
group lie The ionization chamber (29) has a target electrode surface 
(37.21) winch is disposed Doth upstream and downsiream of the 
corona electrode (3 1 ) When measured perpendicularly 10 the 
upstrcsm-downstrcam oircction of the rhxoughtlow passage (2s) and 
10 the longitudinal axis of the corona electrode, the distance 
of the corona electrode (3 1 ) from the target electrode surface is at 
least four times the distance between neighboring electrode 
elements (32,33). The capacitaioT separator (30) and the ionization 
chamber (29) form u disposable unit made of a non-metallic 
material, preferably a cellulose fibre material 

Does not disclose or suggest ". . . at least 
one excumg electrode as7tnrn«mcally 
located between said corona electrodes 
with respect to said desired fluid flow 
direcnon such that a desired fluid flow ■» 
generated m said desired fluid flow 
direction...''. 

6,042.637 

A miniature air purifier produce* a corona discharge surroundfns * 
ncedic-lilce emitter point connected to a ncganve DC power supply 
The power Supply operates from a nifle volt battery and contains a 
step-up voltage inverter ha ving a single transformer outpmnng high 
voltage spikes witji a voltage mulLpher Operating On the Output of 
me inverter The production of high voltage spilces of about 500 Hz 
tadier than a smusoidally varying voltage significantly reduces 
current consumption 

Does not disclose or suggest multiple 
electrodes. 

6.056.808 

1 An apparatus for purifying gas flowing in a d uct or in enclosed 
space 

2. an ionizing unit comprising 
3 a water tight housing 

1 a high voltage generator including transformer , pusp-pul 1 

qtive, voltage multiplier etc. 
5 an electrode support rod on which m lessi one group of 

ionizing electrodes mounted 
0. me.ffli for cunnecting said high voltage generator to an 

external lo* voltage power supply 
7. » duct comprises a collector tJectrode 
8 a rap posing as an accelerating electrode. 

Opts not disclose or suggest "... at kssi 
one exciting electrode asymmetrical!* 
located between sa4 corona electrodes 
with respect to said desired fluid flow 

uiik^uuii ollh.ll Ulill J UCOllCU IIUIO l|OW ]S 

generated m s«io Ocsirea fluid flow 
direction " 


Ion generating device that uses flat surface electrodes and AC 
vojiagc 

Does not disclose or suggest - at leasi 
One exintnig electrode asymmetrically 
located between said corona electrodes 
with respect to said desired fluid flow 
direcnon such that a desired fluid flow is 
generated in said desired fluid flow 
direction - 

6.145J9S 

Ion engine for high alniudc. vcrv simple | 

Does nut disclose or suggest ". . at least 
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one eiLitmB electrode asymmetrically 
located between said corona elecnodcs 
with respect to Slid desired fluid flow 
direction such thai a desired fluid flew is 
generated in said desired fluid flow 
direction . " 

6,152,146 

1 A handboldable body defining at least one vent 

2 a Itigh vojptgc generator that uutpots a signal whose fluty cycle 

can be about lo^s, to aoou? 100% 

3 electrically conductive electrode having a pointed up 

Does not disclose or Suggest ~ ai lebt 
one exciting etecmode i^yrnmeincally 

with respect to laid desned fluid flow 
direction such Ihsl a desired fluid tluw u 
generated in aJid desired UuiU flow 
diiecoon. " 

6,163,098 

1 A huusmg a) sized TO fit upon a shelf in a closet, and b) a 
housing sited to directly mate with a 115/220 VaC electrical 
oudct or 

2 A hartdhaldabli: body 

3. High volcage generator with duty cycle of the signal from 10% 
10 about 100%. 

J» eleCITOde n*v»Jlg U pointed Bp or 

5 rod-like electrode ana . bollow electrodes 

Does ooi disclose or suggest " at least 
one cMTtmg electrode asymmemcally 
located between said corona clecirodus 
wiih respect to said desired fluid flow 
direction such that a desned fluid flow is 
generated m sajd desired fluia floiv 
direction. " 

6.167,190 

Space heater (conventional.) with angle shape 

Does HOI dfSCnb* Or address electrodes 

with corona discharge 

0,176,tf77 

High voltage generator wiw dury cycle ot inc signal from 10% to 
itpoui 100%. 

Second electrically conductive hollow electrode 

Doo not aisciasc or sugEcst " ■ at least 
one exciting electrode asymmeincally 
located between said corona electrodes 
widi respect te said desired fluid flow 
direction Such that a desired f|u 4 ii flow is 
generated in Siuil desired fluid flow 
dn ecu On " 

6,1 £2,671 

a handholdablo body defining at least one vent 

a (ugh voltage generator thai outputs a signal whose- duty cycle can 

be about 10% 10 about 100% 

electrically conductive electrode having a pointed up or 

. . fll least one wire electrode (including * wilt sleCffOdc) and at 

least two members parallel in said wire 

Ooca not disclose or suggest "... at least 
one occiung elecn-ode asymmetrically 
located between said coiona eH-irodes 
with respect to said desired fluid flow 
direcUon such ltat a desired fluid flow IS 
j»ener«ted in said desired fluid flow 
dnecnon " 

bj20U.53<J 

Gat. flow mx etcraior employing flat electrodes on the surface Uses RF 
hiftli t/oluuve iiower ^ucnlv under *?nvM * Air vdoeiiv un to am/-. 

Docs not disclose or suggest " « leasl 
one exciting clccirode asyinmet^ically 
located between said corona tlecirodcs 
with rcspccT to said desired fluid flow 
direction such that a desired fluid flow is 
generated in Said desired fluid flu* 
direcnon " 

6,203,600 

Pcvlcc tor sir cleaning- Soil' electrode* m form of a spiral. Method of 
manufacturing includes hoi melting spacers initially located between the 
electrodes pans Alumina bands tor corona electrodes are suggested 

Does nor disclose or suggest - at |cb>i 
one cictcing electrode asymmeincally 
located between said corona electrodes 
with rfiSpeCt TO said desired fluid flow 
direction Such that a desired fluid flaw is 
generated m said desired fluid flow 
direction " 

6,210,642 

Cleaning harmful ga&en by laser and electron bear™ 

Does not describe or address corona 
discharge or electrodes. 

6,2-^5,126 

A method of filtering air includes ttie steps of providing a tiller clement, 
providing a pair of electrodes sandwiching the Glier element, applying a 
DC electro5tanc rkid to the decp-odea io produce attracting forces 
between particulates and tYucro-or§iuii5nTS contained in the air and the 

filter element, ntld intermittently applying a sterilizing electrical field 
concurrently with the clcctrodiutic field An Rf. DC pulse, or AC power 
supply can be used to generate die sterilizing electrical field 

Docs not describe or address corona 
discharge. 

Does not disclose or suggest ". at least 
one exciting electrode asymmetrically 
located between said corona electrodes 
with rtspect to said desired fluid flow 
direction such that a desired fluid flAu, ,<s 

generated in said desired fluid flow 

direction...". 

6.245.132 

Electrically enhanced Slier, includes a filler demerit, a pair of electrodes 
sandwiching die filler element. » PC, AC, pulse. Or RF power Supply 
coupiea to ifie electrode to create an electrostatic field across Die filter 
element and iu produce attracting fun.es between micro-organisms 
contained in the air and toe filter element, and a power supply cttating a 
sterilising electrical field, which irtny he cither an Af. DC pulse, ur aC 
power supply coupled to die electrodes and creating discharging or non- 
dischtu-£ing YoUuges on the filter element to desiruci the micro-organisms 
at and in die vicmiry of the filter element. 

Does not destnbe or address corona 
discharge 

Docs not disclose or suggest ". . at least 
one exciting electrode asymmetrically 
located between said corona decrrudes 
with respect to smd de»ntd fluid tluw 
direcdon such that a desired fluid flow is 
generated m said desired fluid flow 
direction...". 

6,313,064 

A copper alloy compri»iiig o i-7 3% uf maniwm and optionally 
comprising unc or more of /inc. siiicun <nul silver m amounts of 0 U01- 
10%. 0.001-3% and 0 001-1%, respeciivclv. wherein its surface layer 

Dues not describe or address coiorui 

dlSLlMTge 

Does not disclose or suKRtst ". . . at least 
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conmim &n aM<St tonciinmis hotiutii. Trui topper i»Uoy SAhibHs 
sterilizing ctlm on cupper and jnntwcicriul effect twsral un optical 
catalyst function resulting from the oxide *hich contains titanium 
dispersed in the surface liycr. 


one ovciting elecirQds asymmetrically 
located between said coioim elecirotlcs 
with reSpcLl lo said dciircd fluid flow 


(Jireclion s^cji lhw St desired fluid flow is 
gencreiea in sa*d desned fluid flow 

direction.. .". 


Dated: 


1 oo 


Respectfully submitted, 



Michael J. Strauss 
Registration Mo.: 32,443 
FULBRIGHT & JAWORSKI L.L.P. 
Market Square 

801 Pennsylvania Avenue, N.W. 
Washington, DC 20004-2615 
(202) 662-0200 
(202) 662-4643 (Fax) 
Attorneys for Applicant 


2521 111 ) 2 


r 


Received from < +2026624643 > at 9123/02 4:13:35 PM [Eastern Daylight Time] 


